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Commercial (CC BY-NC 4.0) license, which permits others to distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the original work is properly cited and the use is non-commercial. See: http://creativecommons.org/licen ses/by-nc/4.0/ Manuscript source: Unsolicited manuscript INTRODUCTION Epidermoid cysts usually are benign cysts that are commonly found in the skin, including on the face, scalp, neck, and trunk [1] . However, perianal epidermoid cysts are very rare and a few cases have been reported on [2] . Perianal epidermoid cysts do not exhibit any unique clinical symptoms during the early stages and may be misdiagnosed as other anal diseases, due to pain or other symptoms [3] . Since a perianal epidermoid cyst may get infected and inflamed, surgical resection is recommended. Preoperative diagnosis is very important for the selection of a suitable surgical method. Although there is some literature on the use of ultrasound and magnetic resonance imaging for the location of perianal/presacral epidermoid cysts [2, 4, 5] , the value of the use of contrast-enhanced computed tomography (CT) for perianal epidermoid cysts is not reported. Here we present a case of perianal epidermoid cyst, for which contrast-enhanced CT was successfully used for preoperative diagnosis and surgical decision-making.
CASE PRESENTATION

Chief complaints
A 60-year-old male patient was admitted to the department of general surgery of PLA Strategic Support Force Characteristic Medical Center, with a complaint of a mass gradually expanding for more than 30 years and perianal discomfort upon sitting, which had persisted for 2 mo.
Ultrasound showed a hypoechoic mass, measuring 9.2 cm × 3.7 cm, with a clear margin, regular morphology, and no obvious blood flow ( Figure 1 ). Contrastenhanced CT revealed a cystic low-density mass with a smooth edge. The upper right edge of the mass was very close to the anal canal ( Figure 2D and 2E). The wall of the cyst was not enhanced in the arterial phase, venous phase, and delayed phase and there was no blood vessel in and around the mass (Figure 2A , 2B and 2C), while the CT density was 40 HU.
FINAL DIAGNOSIS
The pathologic diagnosis showed an epidermoid cyst. The specimen was a greyishred cystic mass, which contained greyish-white substance in the capsule. Microscopic and histopathological examinations revealed that the cyst wall was 40-60 μm thick and lined with stratified squamous epithelia, which had distinct granular layers. The cavity of the cyst was filled with layered uniform red-stained keratin (Figure 3 ).
TREATMENT
The patient was taken to the operating room for mass excision as the preoperative diagnosis was a perianal mass. The surgical exploration showed a greyish-red subcutaneous mass with an intact capsule, tough and flexible, which measured about 10 cm. The mass was completely resected after being carefully separated from surrounding tissues. Digital anal examination and anoscopy showed that there was no fistula between the surgical area and the anal canal, after the resection.
OUTCOME AND FOLLOW-UP
The patient was discharged on postoperative day 5 without complications and showed a satisfactory recovery, as observed during the 6-mo follow-up period.
DISCUSSION
Epidermoid cysts are extremely common and can occur in any hair-containing area, and are more frequently found in men than in women (2:1), within the age range of 30-40 years [6] . This disease is caused by the ectodermal cells that remain in tissues from embryonic development developing into cysts, as a result of inflammation around a pilosebaceous follicle, or deep implantation of the epidermis by a blunt or penetrating injury or surgery [3] . The wall of the epidermoid cyst is mainly composed of stratified squamous epithelium [7] , and does not contain a skin attachment structure in the dermis, and can become weak when the cyst extends. The cysts are generally filled with keratin, scales, fat, and cholesterol. Usually the cysts are slow-growing and asymptomatic. Pain and tenderness may be felt if the cysts are infected and inflamed, or develop into a malignancy, which is rare [1] .
Perianal epidermoid cysts are difficult to diagnose during the early stages, because there are no unique clinical symptoms. The symptoms of the cysts vary according to their size, location, and infected status. When increasing in size, the epidermoid cyst will oppress the anal sphincter or/and rectum, inducing perianal discomfort [2] , such as in this case. If the cysts are infected and inflamed, symptoms including the pain and tenderness of the perianal region may be reported. When the cysts rupture after infection, a purulent secretion can be found in the perianal region. Therefore, perianal epidermoid cysts are often misdiagnosed as perianal abscesses and/or anal fistulas and undergo unsuitable operation, leading to postoperative recurrence.
The preoperative diagnosis of perianal epidermoid cysts is very important for the selection of a suitable surgical method and may prevent intraoperative and postoperative complications. In our case, contrast-enhanced CT was used for preoperative diagnosis and surgical decision-making. Contrast-enhanced CT has the advantages of high resolution, fast scanning speed, and competitive price, and it can clearly indicate the size, location, density, and margin of the epidermoid cysts, as well as its relationship with surrounding tissues [8] . Contrast-enhanced CT is significantly valuable in showing the blood supply of the cysts. A typical imaging feature of perianal epidermoid cysts is a subcutaneous low density cystic mass, round or elliptical, with a smooth edge, being either a single cyst or polycystic. The density of cysts differs according to keratin and cholesterol content, as well as proportion, calcification, and bleeding [9] . The wall of the cysts is thin and no or slight enhancement is seen in contrast-enhanced CT examination. When the cysts are infected and form granulomatous structures, rim enhancement may be present around the mass [10] . Furthermore, contrast-enhanced CT can clearly show the location of perianal epidermoid cysts, and the relationship between the cyst and the anal sphincter and rectum, as well as the blood supply to the cyst or around the cyst. This imaging information is of significant value for guiding the surgery. As in our case, contrastenhanced CT clearly shows the texture, density, edge, and the wall of the mass with no enhancement and whether there are blood vessels in and around the mass. The upper right edge of the mass can be very close to the anal canal, suggesting that surgery should be carried out while being very careful of this area to avoid damage of the anal sphincter and rectum.
Wide surgical resection is recommended for the treatment of epidermoid cysts [11] , because there is some risk of recurrence. Suitable first surgical treatment is very important for epidermoid cysts because an incorrect or insufficient treatment could compromise the chances of complete surgical excision and increase the risk of recurrence, as well as cause repeated operations, prolonged morbidity, and serious complications [7] . Surgery should remove the cysts completely and avoid rupture and residue of the cystic wall, as much as possible. For perianal epidermoid cysts, it is important to explore the relationship between the cysts and the anus during surgery to avoid damage to the anal sphincter and rectum. The prognosis and outcome of these lesions are excellent, with a postoperative recurrence rate of only 3% [12] , which generally occurs locally.
CONCLUSION
Contrast-enhanced CT examination could show the morphology, location, and blood supply of the perianal epidermoid cysts and would be a beneficial, useful, and convenient approach for preoperative diagnosis and surgical decision-making. The specimen was found to be a greyish-red cystic mass; B: The cyst wall was 40-60 μm thick and was lined with stratified squamous epithelium, which had distinct granular layers (H&E staining, ×200). The cavity of the cyst was filled with layered uniform red-stained keratin.
